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. [
Rt AR COMPTROLLER GENERAL OF THE UNITED STATES
] i
Rl WASHINGTON. D.C. 23548 .
5
iy
B-163C50

[{ To the President of th: Senate and the
,//Spcaker of the House of Representatives

This is our roport on the aequisition of*major weapon systenms
by the Derariment of Defense.

Our review wos madc pursuant to the Budget and Accounting Act,
1921 (31 U.S.C. 53), and the Accounting and Auditing Act of 1950
(31 U.5.C. 67).

You will receive a clascified supvlement containing summaries
of our evaluations of the individual wearon systems covered by our
study. HMorza detziled weapon system staff studies, some of which
are classified, have been prepared and distributed.

Copies of this report are being sent to the Director, Office of
Management and Budpet; the Secretary of Defense; and the Secretaries

of the Ary, Navy, and Air Force.

Conptroller General
of the United Stales
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The investrent to accuire major Department of Defense (DOD) weapons contin-
ues to make a heavy impact on the lation's rescurces. Because of this and
the balief ihat there is need for further 1mprovement in the acquisition
process, the General Accounting Office (GAO) has aga1n aporaised those fac-
tors most closely related to effective performance in procuring weapon sys-
tems

GAD plans to continue monitoring the acquisition of major systems by DOD and
other executive agencies.

PINIINGS AND CONCLUSIONS

1. GAO has given recognition to, and is aware of, programs that have been
instituted by the Office of the Secretary of Defense and the military serv-
ices to imnrove w#nag:vent of the acqu151t1on process. GAD's overall
assessment is that, since last year's report, meaningful, measturable prog-
ress has been made in improving the acquisition process. However, certain
troublesome areas remain that are noteworthy.

2. Considerable change is evident in weapon system development programs.
GAO feels this is traceable to the early requirements planning and to the

instability of program direction caused by internal as well as external
influences.

There is a question as to whether, in the conceptual stage, sufficient
consideration is given to establishing the impact of one weapon systcn
proposal on cther programs, on the total force structure of a service or
DOD, or on the possible ceiling on dollar resources. Soie weapon systems
appcar to have been conceived and justified as indcpendent systems.

(nce initiated prervors change bocause of the increasing cost of the
item itself or because of the need to make funds available for another
progran for which resources are more urgently needed. (See ch. 2.)

w

. Weapon systen acquisition problens are often aggravated by the cumber-
some organ1aat1o.11 structure.

Decisions related 1o systens seclected for program management appear to
be based primarily on total o>;gcted cost rather than on a deqgrec of
technical risk, a need for aggressive management for that system, or the

Tew Sheot JULY1T7,197¢%
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t~eirabilits of arouning ecuiprents into systems classed as major acquisi-

N -

~

o buoeune of cyoneny interfaces ard intcgration,

P

There were important differences in the way project managers were orgi-
nized and operated. The most significant, but less apparent, difference
vas the cxtent of their actual authority and operating decisionmaking
poviers.,

There is evidence of progress in improving the project managers' status

ard training--further progress can now be aciieved in their operating
envirorments,  Although it is impractical to create a wodel project manager
structure that will fit automatically every major acquisition, GAQ be-
lieves the managemnent structure for each acquisition should be tailored

to that particular program. (See ch. 3.)

. A considcrable amount of the cost growth in the acquisition of weapon

systoms is directly attributed to unrealistic early cost estimates.
(See p. 78.)

festing and evaluation procedures and associated terminology vary greatly
acong the services. The various test programs contained many approved
deviations, substitutions, waivers, and examples of special circumstances.
GAD has concluded that there is a need for better understanding of the
basic principles and for better application of testing in DOD. (See p.
34.)

The estimated cost of 77 weapon systems has increased by about $28.7 bil-
1ion (31 percent). This increase represents the difference between the
original estimates and the current estimates of total program cost.

This is down frem last year's 40-percent increase reported on 61 systems
and can be attributed primarily to the addition of a number of new sys-
tems to our review, which reduces the program-planning base on which the
percentage conputation is made. The other reason, which is of much more
concern to GAQ, is the significant number of quantity decreases on many
of the 77 systems. (See p. 36.)

For the 46 systems for which complete cost data was available at June 30,
1971, G0 found that cost changes amounted to about $30.8 billion., Al-
most 812,27 billion is directly related to changes in the quantity of
units to bo purchased, and nearly all of that, or $11.7 billion, resulted
from decrcased units 1o be bought. (See p. 37.)

The effcct of that kind of change is obvious--program costs go down and
individ.»l unit costs co up. hot so obvious, but perhaps far more sianit-
icant, is thz imbact of these quantity reductions on interrelated wcapon
programs, all of which are part of an overall plan. (See p. 61.)
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The Sccretary of Defense should:

1. Emphasize (a) a continuing riqorous analysis of the need for new weapon
systems, (b) a cereful analysis of the impact of proposed needs on the
_manpover and doliar resources of the total defense force as well as the

implication to the plans fur the usefulness of the equipment already in

inventory, and (c) the inclusion throughout of a properly structured proc-

ess which makes tradeoffs between varicus ways of fulfilling a function.
(Sce p. 55.)

2. Reexamine the weapon systems which have been selected for project manage-
ment and which hzve been retained under project management and spell
out specifically, on a case-by-case basis, the functions that a project
manager will, and will not, perform. (See p. 57.)

3. Develop and implenent DOD-wide guidance for consistent and effective
cost-estimating rrocedures and practices, particularly (a) an adequate
data base of readily retrievable cost data, (b) a uniform treatment of
inflation, (c) an effective indﬂpendent review of cost estimates, (d)
more complete documentation of cost estimates, and (e) dependable pro-
gram definitions. (See p. 58.)

4. Develop and implenent DOD- wide guidance to provide that (a) appropriate
testing and evaluation be completed prior to making key decisicns and

(b) adequate controls be set cver the granting of any waivers from re-
quired testing and evaluation. (See p. 59.)

5. Reassess the criteria for designating weapon systems for selected acquisi-
tion reporting in an effort to expand the system. ({See p. 62.)

AGENCY ACTIONS AND UNRESOLVED ISSUES

DOD has stated that it is in general agreement with GAO's findings, conclu-
sions, and recormendations and that it has taken corrective actions.
(See app. I11.)

PONTUDIING N v Nkl o P
MOUTPERS POR CONETPEDATION FY TRD 0ONaCIes

This report provides the Concress with an independent appraisal of the com-
plex problems associated with weapon systems development and procurement by
[JU--a 13tter of serious concern in tio Congress.

Fear Sheet 3
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CHAPTER 1

INTRODUCTION

The investmrent to acquire major Dzpartment of Defense
(DOD) weapons makes a heavy impact on both short- and long-
term allocations of the Hation's resources. Because of this
impact and because of evidence that the weapon systems ac-
quisition process has not, in many cases, been conducted ef-
ficiently, considerable congressional and public attention
has been focused on improving the process,

This interest and attention continued during the past
year. The authorizing and appropriations commnittees, as
well as other committees of the Congress, continued to direct
attention to major acquisitions and gave particular emphasis
to major problem areas, including specific weapon systems.,

The Congress has called upon the General Accounting Of-
fice (GAO) to report periodically on the progress of various
acquisition programs and to provide its committees and mem-
bers with more reliable information on which to base judg-
ments concerning issues involving its oversights and its leg-
islative functions.

To effectively respond to the needs of the Congress, GAO
established a long-term program to provide up-to-date and
comprehensive data on major weapon systems. This report is
desigred to provide an evaluation of the effectiveness of
the acquisition process and substantive factual data on cost,
schedule, and performance of the individual systems being de-
veloped, t is presented in a format consistent with that
established in our March 1971 report and, in general, deals
with rancgement actions teken since June 30, 1970, The data
presented on cost and changes covers the peried from June 30,
1970, to Jvrs 2?0, 1971; however, the most recent information
(v alole s beoen used as much as possible in the othar re-
porting areas.

DEVELOPMINT PRCCESS FOR

MO TSR RN SRR RPN S S e g
A TR0 WTIITON S aTry

The development process for a major weapon system is
hiphly structured and ceomplex, involves interaction between

5 BEST DOCUMENT AVAILABLE
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uscrs and developers, and requires a substantial part of
DOD's personnel and monctary resources and a large segment

of the Nation's industrial capacity. It is estimated that

it will cost more than $16Z billion to ecquire the 141

weapon systems currently under developrant. Some $93 billion
of that amount is yet to be appropriated by the Congress. An
oversimplificd representation of the manner in which weapon
systems evolve from an idea to production is shown in fig-
ure 1 on the following page.

Conceptual phase--This is the initial phase in the ac-
quisition of a weapon system. In this phase, the need for
new military capability is established, a concept which will
provide this capability is developed, and the technical fea-
sibility of tbe concept is explored and determined. The ob-
jective of this phase is to identify and define conceptual
systems on the basis of a combination of analyses, experi-
ments, and test results., Advancement to the next phase,
validation, is dependent upon satisfying criteria designed
to measure achievement of the conceptual pliase's objective.
The Secretery of Defense's approval is required to authorize
the program to move into the validation phase.

Validation phase--In this phase, the preliminary designs
and enginecring for the weapon system are verified or ac-
complished, management plans are made, proposals for engi-
neering development are solicited and evaluated, and the de-
velopment contractor is selected, The objective of this
phase is to verify that the technical and economic bases for
initiating full-scale development of the veapon system are
valid., Advancement to the next phase, full-scale development,
deponds "upon establishment of achievable performance speci-
ficatiens for the weupon system that are supported by an ac-
ceptable proposal from the development contractor selected.
The Secretary of Defense's approval is required for the pro-
£y o to o ove into the development phase,

Full-scale developrent--In this phase, the design and
engineering cr the woeepon system is accomplished. The devel-
opront controct 1is negotiated and awvarded; the prototype of
the weapon system is developed, produced, and tested; and the
dotailed specifications for manufacturing the weapon systen
are propared,  The objective of this phase is to develop a
weapon system acceptable for production. Advancement to the

[§)
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production phase must be authorized by the Secretary of De-
fense,

The development phase overlaps the production phase
since development is not considered complete until adequacy
of the production modcl of the weapon system has been vali-
dated by a series of production acceptance tests,

Production--In this phase, the weapon system is produced
in quantity for deployment., It begins when the production
contract is negotiated and awarded. Production acceptance
tests are conducted to validate the adequacy of the produc-
tion model of the weapon system, Quantity production is
initiated, and the first operational unit is equipped with
the weapon system and is trained in its use. Advancement to
the operational phase occurs when the first operational unit
equipped with the weapon system is deployed. llowever, pro-
duction continues until all required quantities of the weapon
system are produced, The production phase includes tests of
production, service, and user acceptance.

Many potential weapon systems never progress beyond the
early stages of consideration, e.g., the conceptual phase.
There are many rcasons for this: wunavailability of neces-
sary teclinology; realization that a potential system may be-
com2 too costly for its intended purpose; anticipated obso-
lescence in terms of threat that the system is intended to
counter; or subsequently, more effective competition by
another system concept. As a system passes through valida-
tion, the Govermrent's commitment to it becomes firmer. By
the time the system reaches full-scale development, the Gov-
ernment's commitment has become so great, and the structure
of the.program so definite, that major adjustments to the
program are difficult because they almost always delay crit-
ical delivery dates and ave costly. Few really acceptable
options are available to the Governmznt once the design has
been approved and a decision has been made to begin produc-
tion,

The pattern of deeper involvement and decreasing op-
tions is shown in the following chart. (See fig. II.) The
greatest opportunity for broad decisions occurs during the
early stages of acquisition,

. s REST DOCUMENT AVAILABLE
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CONCEPTS OF TH1S5 STUDY

-,

1t was clear to GAO that the underlying management dif-
ficulties and the problems of taking sound day-to-day actions
at all levels were deep seated and could best be evaluated
by. a systematic review of the entire process by using spe-
cific systems and phases as a basis for case studies.,

At the outset critical major weapon acquisition manage-
ment actions and decisions, which would occur in every ac-
quisition, were outlined. In determining these critical
actions, DOD's own criteria and objectives were used. The
critical management activities examined pertained to

~--requirements for systems,
--assessment of technical progress, and
--organization and procedures,

Several factors influenced our selection of specific
weapon systems. First, we selected some of the systems for
vhich the Congress or DOD would have future options regarding
further courses of action. Second, we selected a number of
weapon systems which recently proceeded into the early phase
of the acquisition process. This factor is most important
because problems occurring in the earlier phases may plague
the system for years and may adversely affect the cost,
schedule, and performance of the system at a point when ad-
justments are difficult to make. As was noted earlier, it
is also the point in time when the greatest number of options
are available to both DOD and the Congress. Although little
is to be gained by dwelling on problems which have occurred
“in weapon systems where options are low, we have included a
few such systems in our study since they provide the best
eans of assessing the full import of sound and unsound-past
actions,

To fuliill our task we reviewed 38 systems (11 Air Force,
11 Navy, and 16 Army). We reviewed also cost and schedule
data from a number of other systems, Still other systems
vere reviewed at the recuest of congressional committecs.
In all, the data in this report arc distilled from studies of
some aspect of 78 weapon systems. We appraised these systems

9 BEST nor = eNT AVAILABLE
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in terms of what happenied to them in the last year and at-
teispted to evalvate the overall acquisition process in re-
lation to the baseline established in our first report. We
also exanined some of the more critical problem areas in
greater depth.

In chapter 2 the instability of acquisition programs is
discussed, Chapter 3 contains details of our observations
on project managuienil organizations, staffing, and procedures.
In chapter 4 several of the management actions critical to
weapon system acquisition are described in some detail.
Chaptcrs 5 and 6 are conccrned with system acquisition status
and the selected acquisition reporting system., Chapter 7
contains our specific recommendations.

ScoEe

To review current policies and practices, we examined
weapon systems in various phases of acquisition--conception,
validation, full-scale development, or production.

Information on these programs was obtained by reviewing
plans, reports, correspondence, and other records and by
intervieving officials at the system program office, inter-
mediate and higher commands throughout the military depart-
ments, and the Office of the Secretary of Defense (0SD). We
evaluated management policies and the procedures and contrals
related to the decisionmaking process, but we did not make an
detailed analyses or audits of the basic data supporting
program documents. We made no attempts to (1) assess the
military threat or the technology, (2) develop technological
approaches, or (3) involve ourselves in decisions while they
were being made.

a (4
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CHAPTER 2

PROGRAM STABILITY

In our March 1971 rcport to the Congress, we pointed
out that to effectively pursue program objectives required
stable priorities and consistent program direction. We ex-
pressed the belief that the development of a comprehensive
DOD-wide priority system was a first step toward incorporat-
ing stability into programs. Accordingly, we recommended
thut the Secretary of Defense make every effort to develop
and perfect the DOD-wide method--then in its ecarly stages of
development. The method was designed to be followed by all
military services for determining two things: first, what
weapon systems were needed in relation to the DOD missions
and second, what the priority of each should be in relation
to other systems and their missions.

In the fall of 1971, DOD anncunced its new system for
a revised Defense Planning, Programming, and Budgeting Sys-
tem (PPBS). This new system furnishes fiscal and logistical
guidance for a 5-year period and provides for attaining re-
quired support levels by the end of that period.

The revised PPBS centers around five major changes,

-~-The system is designed to accept National Security
Council input at key points,

--Economic realism is introduced at the earliest feasi-
ble stage through the fiscal guidance. Everyone in
the process is forced to think about priorities
throughout the cycle, instead of just a few pcople at
the end of the cycle,

-~The Joint Chicfs of Staff are involved for a longer
; -3 ol tinn, and their views on forces, priori-
ties, and risks, as expressed in the Joint Force Mom-
orandum, have a key role in the development of the
S-year defense program,

~-The responsibility for analytical input has been
shifted to the services,

l 2 Bf(,‘T Dubunln.n\lv MT\J;AE:LAB&E




~-The cycle is extended by about 4 months and provides
an cpportunity for a more active dialogue among the
scrvices, the Joint Chiefs of Staff, and 0SD to get
the full benefit of the best thinking in DOD. There
is time for differences of opinion, but there is more
. time to reach agreement.

Although it may be too early for the influences of this
revised system to be felt, the frequency and extent of
changes in development programs suggest that the system is
not yet accomplishing its stated objectives.

We revieved changes in 61 programs on which we had com-
plete data. Many of these changes related to hardware and
were not consistent with original statements of need or with
earlier indications of the important relationship between
one subsystem and another.

Between June 30, 1970, and June 30, 1971, there was a
net decreasc of $4.2 billion (from $117 billion to
$112.8 billion) in total estimated progrem costs for these
61 major systems. In all, quantity, engineering, economic,
schedule, and other changes increased or decreased programs
by $29.2 billion. By any measure cost fluctuations amount-
ing to nearly 25 percent of the total estimated program
costs indicate a major problem.

All programs are reviewed periodically, and a degree of
modification is to be expected. As-a rough generality, per-
formance requirements for strategic programs undergo less
frequent modification than do tactical programs. One of the
principal reasons for the fluctuations in tactical weapon
systems prograns secems to be the changes in mission concepts
during the development phase and their welationship to other
programs, either in inventory or under development. In-
stances of substantial changes in the performance require-
ments for individual systems being acquired are conmonplace.
Soeme exemples are the F-14, LANCE, LAMPS, F-111, SAM-D, HAU,
and AEGIS.

Examination of a number of programs provides clear il-
lurtrations of the penalties attendant to planning and pro-
graming where such management methods as those we recommended
last year ave lacking. To assist the Sccretary in

13
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accelerating the implementation of an irproved management
method, we reviewed the histories of several programs which,
in our opinion, were not examined, planned, or managed, with
full consideration of related programs and weapon Systems.
Thore i3 a question vhether, in the conceptual stage, an at-
tompt vas mide to cstablish the impact of a weapon proposal
on other programs, on the total force structure of a service,
or cn the possible ceiling of dollar resources.

The change took place in and among these major systems

during the last year and is illustrated in the following dis-
cussions.

BEST DOCulitadl AVAILABLE
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The requirerent for nuclear-powered guided missile
frigates (DLGNs) is closely related to the Navy's program,
for acquisition of nuclezr aircraft carriers (CVANs). The
Lavy's stated program is to provide four DIGNs for each
riuclear carrier, although according to Navy officials, a
nuclear-povered guided missile cruiser (CGH) may be sub-
stituted for a DIGN, At June 30, 1970, the Navy had one
nuclear carrier in operation and two additional carriers
under construction. At that date the Navy program antici-
pated obtaining three additional nuclear carriers.

At the same date the Navy had two DLGNs and one CGN in
operation. Two additional DLCGHs were under construction.
To provide for a six-carrier program, the Navy needed 19 ad-
ditional DIGNs. This quantity was increased by an additiomal
four ships required for reserve and other purposes, making
a total of 23 necessary.

Early in 1971 the DIGN project office was instructed
to reduce the number of DIGNs from 23 to six, the Navy posi-
tion being that this quantity would satisfy the escort re-
quirements for the three nuclear carriers then in use or
under construction. A few ronths later the requirement was
further reduced from six to three.

This same information follows in tabular form.

DIGNs needed

for the
CVAN progcram CVAN program
In operation 1 4
Under construction 2 8
Anticipated 3 12
Rosozvn = _4
6 28
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DIGH propram

6-30-70 Mareh 1971 6-30-71
In opcration 3 3 3
Under construction 2 2 2
Planned 23 6 3
28 8

b
F

The rationale for these changes was explained in two
letters from the Deputy Secretary of Defense to the Chair-
man, Joint Committee on Atomic Energy, as follows: (1) the
substantial overall cost of the DLGNs (about $250 million
for ecach ship), (2) other high-priority nceds of DOD, (3)
limitations on funds available for defense, and (4) the de-
sire to incorporate nz2w weapon systems on the DLGN, such as
the AEGIS missile system currently under development.

There are several interesting aspects of the reduction
in quantity of DIGN-38s. The decisioni to reduce the number
of ships to pe procured was based, in part, on the desire
to incorporate new systems, such as the AEGIS. However,
the Navy's ship acquisition plan stated that the ARGIS would
not be ready in time to install it on early ships of the
DIGN-38 class. Navy officials stated that AEGIS could be
installed on DIGH-38s after they were completed, but 0SD
said that this would require a major overhaul, would be
costly, and would tie up the ship for about a year.

The reduction in quantities of the DIGN-38 from 23 to
threce illustrates the problem we sec in the present Defense
planning. The rationale given by the Doputy Secretary is
the kind of rationale that could be applicd to almost any
pregra@.  All weapon systems are expensive, and costs are
increasing rapidly There are alvays other high-priority
Loeds; ovin in the best years funds have been limited, and
new weapon systems must always be incorperated.

bviously the 23 DIGN-38s were at one time a high-
priority nced. VWhat occurred to reduce this nced so substan-
tially in toras of overall Detfense nceds is certainly not
cloear, o think that the real question is how 1hlo substan-~
ti1l vedoction equates with what the Navy thoupht its high-
priority ncoeds weve 4-1/2 years ago, what they think they
are new, and vhat really hos chonged in the way DOD planned
to accomplish its mission.
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PLANNED USH OF THE ADGIS MISOTILE SYSTEM

AEGIS, an expensive, advanced surface missile system,
will not go on the DLGN-38, the ship for which it was
originally intended. Unless a new class and/or classes of
ships are cutherrized for construction, the alternatives
for designation of a ship for AEGIS will involve modifi-
cations to the AECIS systcm; design changes to ships under
construction; or retrofitting ships that are, or will be,
in the fleet,

A modified version of AEGIS suitable for installation
in the DD-963 class destroyers would require changes in the
ships' design. However, the contract for construction of
the DD-963s was structured to mininize configuration changes
to the ship and to maximize the contractors' responsibility
for the characteristics of the ship, This alternative
becomes even less attractive in view of the DD-963's ship-
building schedule which currently indicates that most of
the destroyers will have been completed by the time AEGIS
is scheduled to be available.

There are many alternatives, such as retrofitting
either the DD-963s which will be completed before AEGIS
is availablec or the guided missile frigates in the fleet.
The Navy has determinced that it is feasible to retrofit
AEGIS, but retrofit costs have not yet been determined.
Generally, the Navy considers retrofitting as an unfavor-
able alternative because of its high cost,

Other possible alternatives include retrofitting
carriers and the TARTAR-cquipped frigates being constructed
or using AEGIS on patrol frigates. The patrol frigates arc
still in the planning stage, and a much smaller version of
ALGIS would have to e developod for use in these planned
ships.

The designation of a necd and ships for the AEGIS has
alternately changed from the initially intended DLGN-38
(10,000 tons) to a possibility of DD-963s or DLGs (7,600 tons
and 3,900 to 8,400 tons, respectively) and now to a new class
ol missile cucort ships (probably on the order of 5,000 to
6,000 tons),
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Fecause the ultimate platform for ARGIS is getting
smaller and smaller, AZGIS must be scaled down accordingly.
The lavy 1ccently stated that the performance objectives of
o scalod-cown system were the same as those of the larger
system except for reduced target-handling capacity.

ARSY, MICV, AND TUSHMASTER

The Army considers the capabilities of the armored
reconnaissance vehicle (ARSV) and the mechanized infantry
combat vehicle (MICV) to be closely related; they are
considered to be companion weepon systems. The BUSHMASTER
weapon system is designated as the primary armament for
these vehicles., All threc systems are urgently required
to meet a threat that could not be met with existing equip-
ment, yct the histories of these systems do not reflect the
stated urgency of the requirement.

The project managers have considered these systems to
be ready for the next phase of the acquisition process for
quite some time, but progress of these programs has been
delayed substantially., BUSHMASTER, MICV, and ARSV do not
represent any great advancement in technology, but they
have spent 10, 7, and 5 years, respectively, in the concept
formulation phase. The deploynent dates have slipped 13,

3, and 7 years, respectively. Of the funds that have been
appropriated for BUSHMASTER and MICV, a large proportion

has been reprogramed for use on other programs by either

the Army or CSD., The Army, early in 1971, made the decision
to enter the development phase of all three systems at the
earliest feasible date.

Since 1967 the planned procurcment of BUSHMASTER has
dropped 94 percent. The procurement objectives for. ARSV
and NiCV have been reduced substantially also. Current
procivercnl plons dinclude only enoupgh BUSIRIASTERS to equip
the Lunediate needs of MICV, The gun system that has been
deriynated to serve as an interim weapon for ARSV does not
have the capability required by the Army at extended rances,
In addition, thot guan is currently being retrofitted onto
ancthor vehicle and will have to be rewmoved before it is put
on V. The Avay still belioves BUSHNASTER is the best
weapon for ARLV, as well as fov MICV. Under present funding
constraints the Avmy is now planning to retrofit M139 guns
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for ARSV Lecause this approach would provide a marginally
satisfactory interim capability. However, the Army still
hopes to acquire funds in the future to equip both vehicles.
with BUSHIASTER., 1In addition to providing these vehicles
with the most desirable gun system capability, the increased
procurenrent would produce an added benefit of lowering the
unit cost,

These three programs were initiated in about the same
time frame and ostensibly were part of the Army's overall
plan for satisfaction of combat vchicle requirements. They
have been studied, reviewed, evaluated, redirected, and
sustained throughout by nominal levels of funding,

Delays in MICV have been attributed to its relatively
lov priority, funding constraints, changes in management
processes, and management reviews. Throughout the course
of the ARSV program, many slippages occurred due to such
factors as procurement method changes; delays in the con-
current acquisition of the BUSHMASTER gun; and the time
needed to (1) reaffirm the ARSV prosram as the means of
satisf{ying the requirements, (2) conform the program to
changes in the acquisition process, and (3) prepare, revise,
and coordinate the development concept paper, the management
document used as a basis for the decision to advance to
another phase. Also causing schedule slippage was evaluating
the program to consider alternative versions and proposals
in response to funding constraints resulting from the low
priority of ARSV in rclation to other Army programs. The
long delay in the BUSHMASTER program has been caused pri-
marily by the delays in the MICV and ARSV programs noted
above, deletion of U.S. Marine Corps and main battle tank
requiremdnts, and increased fiscal constraints.
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CHAPTER 3

ORGANTIZATION, STATFING, AND PROCEDURES

last year ve reported on some of the problems in orga-
nizing for weapon systen managenenic, including the differing
practices followed in each of the services. We contrasted
project manager organizations that are essentially self-
SLPPO;Llﬂ* (a LyphOd used mainly by the Air Force and other
services for such super programs as POSEIDON and SAFEGUARD)
with those providing relatively little direct support to the
project wmznager but relying heavily on functional organiza-
tions for support (employed mainly by the Army and Navy),
The report also discussed the ploblems of layering in each
of the services.

During the past year we have made further studies of
the organization for project management in DOD, including
the differing organizations in each service, a more detailed
analysis of the layering problem, and the effects of func-
tional organizations. We were seeking answers to the fol-
lowing three questions,

1. How much control does the project manager really
have over wveapon system design, design changes and
system interfaces?

2, How much control does the project manager really
have over program resources--funds, people, and fa-
cilities?

3. How much control does the project manager really
have over the contractor(s)?

The answers to theqe three questions wvaried widely
amony and within the services., A greater degree of contycel
appeared to be preuent in some Air Force programs, and the
least controel was evident in Navy prograis; the Army pro-
grams were generally somewhere in between,

Ve used program work brealdowm structures which contain

all the tasks requring accomplishwent to meet the program
objectives., These structures are supposed to facilitate a
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more eof fective nanagement and technical base for planning
and assirnin~ nanacemant and technical responsibilities by
operations within those governmental offices responsible for
acquisition of defense items and those contractors furnish-
ing the items.

The Airborne Warning and Control System (AWACS), headed
by a pencrol oflicer, is a fairly typical Air Force project.
The project manager has a steff of 106 people. Under Air
Force policy he was permitted to select technical personnel
vho wvere well grounded in the various kinds of subsystems
involved in his project, to give himself some fairly sub-
stantial competence in making independent technical apprais-
als and cost, schedule, eud performance changes both in the
initial design and in the day-to-day management of his proj-
ect.

An examination of the work breakdown structure shows
that all the hardware development is the direct responsi-
bility of the project manager. He is responsible for all
hardwvare items, such as navigation and air vehicle subsys-
tems and comrunication, radar, beacon, and data processing
equipment. The only technical task in his project over
vhich he does not have direct control is early component
testing. Several testing organizations are involved, with
which the project manager nust agree on schedules and pro-
grams., Most of these agreements are written and are fairly
specific as to aircraft required, when they are required,
and the responsibilities of the parties involved.

The X-803 (formerly !MBT-70) and the M-60, both tank
programs, arc reasonably typical Army projects. The X1-803
is nanaged by a senior civilian who reports directly to the
Comranding General, Army Material Cormmand, and the M-60 is
managed Ly a military officer of lesser rank who reports to
the Commanding General, Weapons Command, a layer lower in
the oo inat ton,

In both cases the project managers rely more on other
Army organizations for technical expertise than does the
AVACS project ranager.  As many as seven major Army commands
(cach with its own missions, such as weapons, missiles, mu-
nitions, cte.) may be invelved in the development and pro-
duction or a tank,
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Reliance Ly the project manager on organizations vhose
bosic mission is different irom his own for knowledge as to
vhot is availatle for him to use, with no real way to ap-
praise the alternztives, places hlﬂ in a difficult position.
Fven when the project mancyer has knowledge of what appear
to be acceptatbtle alternatives to those offered by the func-
tionzl experts, the sluccishness of decisions through the
various orgenizations slows the whole acquisition process.

Protably the most complicated structure of all involves
Navy ships. There are two reasons for this: (1) the Navy
believes strongly in austere project management organizations
and in Luovy reliance on functional organizations and (2) a
ship is essentially only a platform containing a very large
amount ¢f equipnent deleo" -d by others. Much of the com-
ponentry 1is of such ma nnxLude as to be 1nd1v10ually managed
and has complications in its own right.

The SSH-688 nuclear attack'submarine program is typi-
cal of the complications in a ship program. It is directed
and coutrolled by two project officers., One--staffed by
seven people--raperts to the Chief of Naval Material (CNM)
and is responsible for bread planning and direction, and a
second--staifed by 55 people-~is responsible for the acqui-
sition of the ship and reports to the Ship Systems Command, ,
a suborganization of CNM, The program involves 37 subma-
rines estimated to cost $6.8 billion over- a 5-year period.

In all, the project manager interfaces with 23 organi-
zations responsible for the 211 pieces of equipment making
up the 12 subsystems on the submarine. In these organiza-
the project manager works through secondary managers

ot work <directly for him but with whon he has gen-
ritten agrecments. Seven of these scecondary wman-

PIG. 1O,

There is not encush evidence to date to make a strong
casa for one particular type of pregram menagement organi-
cation's leinz clearly suserior io another. There have been

-procren sueceostes and failures both with the centralized,

seli-susticient, relavively larce program off{ices and thh
the sraller prooram ofiices that utilize the zervice func-
tional sreas Tor mrjor sunport.  GAO will continue to eval-
vate progran tanavesent to detersine, from a lessons-learncd
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standpeint, the preferred concepts for various types of pro-
grams,

AUTHORTTY OF PPOJECT MANAGERS

With some exceptions the military services have not
placed the projcct manager high in the organizational struc-
ture because of such practical considerations as the large
number of project managers and the need for them to work
directly at lowver levels of the organization., The effect
has been to create levels of review authority contributing
little to the process of formulating decisions,

A project manager is normally a colonel or Navy captain
and his place in the organization is four or five levels be-
low the service secretary and military chief. He is fre-
quently outranked in the functional and staff organizations
with which he must deal.

In addition to the chain-of-command layering, many of
the functiens, such as the budget and contracting function,
are themselves layered so that approval for action in these
functional areas must also clear through these organiza-
tional layers.

Project managers operate under charters that tend to
be written very generally, and most charters could be ap-
plied to almost any project. A project manager's charter in
the Army, for instance,' could be applied to most Navy pro-
jects with only minor changes in vording. (There are some
exceptions; for example, the F-15 tends to be more specific
about vhat the project manager can and cannot do.) IMost
charters state that the project manager has broad authority
and responsibility.

In actual practice the chorters provztdn the projecct
e i Tt e avtherity becouse of @ very large body
of rules that project manacers are required to IOllO\

These rules involve many diverse activities, such as fund
and configuration manacement; cost, schcdule, and control;
safety; louistices; UOVClOIJQnL of vork breakdowmn structure
and manaconent information systems; reliability; maintain-
ability: cost reduction; value engineerineg, ete. Since the
rules are written for everybody, they fit almost nobody.

: 23

BEST BOuc .t nyvmilabLE




When the project manager relies on support from other
technical managers, he usually operates by means of written
agreements.,  The use of letter agreements between project
managers and the functional organization adds little in the
wvay of real control to the project minagers' operation,
except in those coses where the agreements are specific.
The agreements are generally very vague and say little more
than '"we will help each other.'" The agreements usually do
not specify such things as vho makes the final decisions,
what kind of control the project manager exercises over the
developr.ont, or the mechanisms available to him to know that
what is lLeing developed is best for his project.
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Discussed below are several illustrative examples of
the kinds of problems the system creates for project managers,
Literally thouscnds of such exemples could be given because
they are typical of the way thln"c atre dcne and decisions are
made, Most of the examples are oversimplified, since in
tracing a transaction through the system, it is almost im-
possible to identify all the people or even the organizations
involved,

1. The project office for the MARK 48 torpedo initiated
a procurercnt request and associated documents for modifica-
tion kits for the submarine fire control system estimated to
cost $5 million, Without the kits the effectiveness of the
torpedo is impaired. The request was therefore considered
urgent, and to expedite matters a letter contract was to be
avarded.

After preparation, the request was sent through the
MARK 48 project office for epproval and a copy went to the
Naval Ordnance Systems Comrand for processing. The command
processed it through the Contract CGfifice Planmner, Log*stics
Support, for a priority rating; through administration for a
security classification; through PLanu, Programs, and Finan-
cial Management for a check on fund availability; and through
the Systems and Acquisition Directorate for review and ap-
proval of proposed data requirements. The request was then
sent out of the command for contractual and funding reviews
by the Antisubmarine Warfare System Project Office; was re-
ceived hack; and was reviewed by ccmmand lawyers and special-
ists in small business, labor surplus areas, security, pat-
ents, and various layers of contract administration, Each
layer of budgeting activity through the Chief of Naval Opecr-
aticns vas notified end signed of “f on required reprooraming
ool lo. Who contract planner also prepared an advance pro-
curenaont plan, a request for authority to negotiate, and a
determination and findings, which vere subjected to a similar
approval process by various levels and comninds and which
culminated with the approval of the Assistant Secretary of
the Navy (Installations and Logistics) to negotiate with
the only knovn cource capable of fast delivery.
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Three months after the request was initiated, a package
of prencgotiation data, approvals, routing sheets, recommenda-
tions, funding data sheets, and other assorted data was given
to a negotiator. He drafted a proposed contract and sent it
to legal, patent attorneys, inspection acceptance, data re-
quirements, sccurity, and fiscal groups for review and ap-
proval or recommendations., After considering further recom-
nendebions, making necessary changes, getting approval from
lesal, obtaining a business clearance letter from MNaval Mate-
rial Command, and certifying a contractor's compliance with
provisions of the Equal COpportunity Act, the Naval Ordnance

Systens Command negotiator was finally able to send copies of
thc contract to the contractor for signature. After the con-
tract was signed by the contractor, it was signed by the
Navy's contracting officer and was sent to the distribution
center for reproduction,

It took 4 months on an expedited "rush'" basis to get
from a procurement request to a letter contract,during which
time it was subjected to at least 174 control, review, and
approval points within 74 organizational elements at eight
different monagement levels, Allowing an average of 21 work
days a month, the decisionmaking process was able to react
about twice a day. In addition, most of the precontract re-
view and approval will be repeated as the letter. contract is
definitized into a negotiated fixed-price-type contract.

2. In August 1970 the project manager for the CHAPARRAL/
VULCAN missile system requested that the Missile Command pre-
pare a product improvement program for an improved guidance
system on CHAPARRAL, Also in August 1970 the Deputy Secre-
tary of Defense requested that the Army, Navy, and Air Force
work together in exploring the possibility of obtaining a
cowron miszile, possibly by adapting the Ravy SIDFUVINDER to
Army and Aiv Force use. The comnon missile, if developed,
vould be used by the Aimy in lieu of CHAPARRAL,

_ In January 1971 the Commanding General, Army Miteriel
“Corannd, deternined that it was not feasible to replace
CHAPARRAL wvith a common missile. He therefore recommnended
that the Missile Command guidance improvement proposal, des-
fanated TOD-1A, be incorporated in thie CHAPARRAL,
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A Missile Command report, CHAPARRAL Improvement Program,
which included FOD-1A and an active optical fuze program,
was submitted to the Army on February 11, 1971, The package
was returned on March 2, 1971, for detailed cost data and
more justification than had been submitted. The Army also
requested that each proposal be submitted separately and
that a comparison study of the MOD-1A and REDEYE TI1 SEEKER
be provided, The Army Missile Comnand had previously re-
ported (on January 13; 1971) to the Army that several in-
frored seekers, including REDEYE, had been investigated but
had been eliminated for consideration.

The revised MOD-1A product improvement program was for-
warded to the Arpy in May, and the new MOD-1A/REDEYE study
was forwarded in June 1971.

During an Air Defense review in August 1971, an Army
representative of the Chief, Research and Development, again
raised the question concerning use of the REDEYE SEEKER,

The Chief of Research and Development withheld concurrence
of MOD-1A until a group went to the Missile Command in Sep-
tember 1971 for a briefing on the REDLYE and FOD-1A,

The project was finally approved Ey the Army on Decem-
ber 3, 1971. As of February 9, 1972, some 17 months after
it had been initiated, the project was awaiting approval in
0SD.

In summary, we found some important differences in the
way project offices were organized and operated. On some
programs the project manager is placed in an environment
viiere he really does not have control over his project.
Technical features of his program are under the direct con-
trol of others., The objectives of supporting organizations
are not ncecessarily the same as his, lIssentially, all the
procedures wnder vhichhis projeet will be manegred are pre-
raribed,  Alwost everything he does is done under a set of
rules that gives him flexibility only to the extent that he
is willing to ignove them, He has little control over his
contracter because he lacks authority to make contracts and
because, in any event, the procedures the coutractor will fol-
lTov are preseribed by a similar set of rules.
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CHAPTER 4

ASSESSIIWNT OF CRITICAL MANAGEMENT ACTIONS

We have included four specific aspects of the acquisi-
tion process in this chapter. These areas were selected
for special attention because thcy related to several of
the critical minagement actions discussed in last year's
report and again in this report. Also, they have been par-
ticularly troublcsome in weapon systems acquisitions.

COST ESTIMATIRG T'OR MAJOR ACQUISITIONS

Cost growth in acquiring weapon systems continues to
be a significant problem in DOD. DIMuch of this cost growth
is attributable to unrcalistic cost estimates. We found
that the two overriding factors influencing the quality of
cost cestimates are (1) the lack of completeness of a plan
stating what should be done and (2) inadequate documenta-
tion on what was done and how and why it was done.

There is a lack of 'uniform guidance on cost-estimating
practices and procedures vhich would provide the basis for
formulating valid, consistent, and comparable estimates
throughout the services. Each service has its own set of
guidance for the estimating function that ranges from a de-
tailed estimating manual to a few general statements.

In virtually every system we reviewed, documentation
of what had been done, and why, was clearly lacking. Cost
estimates are frequently a succession of revisions over the
previous cost estimate. To effcctively accomplish cost
estimates, we believe that the documentation must provide a
conplete disclosure of data sources, assumptions made, meth-
ods used, and all decisions basic to formulating the esti-
nate.

There is a general lack of rcadily retrievable cost
data vhich could serve as a basis for computing cost esti-
mates for new weapon systems. Ofricials within 0SD have
stated that thore is little organized cffort to gather ac-
tual cost information on a systematic basis, to achiocve
comparability between the data collected on various weapon
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systens, or to make any efrfort to see if the cost data be-
ing reported bty the contractors is accurate and consistent.

We suggested that the Secretary of Defense consider
further developnent of DOD-wide guidance for consistent and
effective cost-cstimating procedures and practices. Ele-
nents of particular importance are:

1. An adequate data base of readily retrievable cost
data. '

2. Uniform treatment of inflation.

3. An effective independent review of cost estimates.
4. More complete docwnentation of cost estimates.

5. Dependable program definitions.

We believe 0SD agrees with our basic conclusions. To
improve procedures and practices 05D plans to take steps to
provide the necessary guidance to DOD components. This
would include criteria to guide those charged with making
estimates and would establish procedures to have cost esti-
mates available for use by the services and the Secretary of
Defense. In addition, it would provide guidance for the cre-
ation and maintenance of cost data systems to serve as a
basis for computing cost estimates for new weapon systems.
For example, in December 1971 the Secretary of Defense asked
the services to make available to DSARC at each key decision
point an "independent parametric cost analysis' in addi-
tion to other appropriate cost estimates.

We were advised that the services also were taking
some action to improve their cost-estimating capabilities.
For example, thz Navy has cstablished a resource analysis
group. The Ary is assioni-or o projerct officer who will be
responsitie rer the developi.ont or an independent parcmetric
estimate for each system which either is covercd by a selected
acquisition report (SAR) or is subject to a defense systems
acquisition review council review. The Air Force Systoms
Command is about to reissue its Cost-Estimating Manual.
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COST-EFFECTIVETESS STUDIES

Cost-cffectiveness studies are one of the techniques
used in reaching decisions as to which among several com-
pcting weapon systems is more likely to achieve a prede-
termined mission goal at the lowest cost. The overall geal
of such studiecs is to assist a decisionmaker by arraying
significant factors to help identify a preferred system
from among the alternatives.

A cost-effectiveness study considers the need a system
is supposcd to fill, the alternative technical solutions
available to meet that need, technical performance charac-
teristics of each alternative, cost associated with each
possible solution, and criteria for choosing among alter-
natives. The overall study should emphasize significant
issues to clarify merits of alternative systems. Also, the
analysis should be updated when changes in basic assumptions
occur. Updating ensures continuing cost effectiveness of
the system selected by allowing for changes in threat,
technological advancement, or desired level of defense.

The basic elements of a cost-cffectiveness study in a
weapon acquisition program are:

--Statements of the mission(s) to be performed.
--Inclusion of alternative weapon systems.

--Disclosure of comparable estimated costs for each
alternative.

--Logical presentation of relationships, including
costs, predicted effectiveness, and assumptions.

We are convinced of the definite uscfulness of cost-
cifectiveness studies. Ve believe the greatest advantage
of the cost-effectiveness technique is that it forces ad-
vocates of a weapon system to examine and record the real
need, alternatives, rclated costs, and assumptions consid-
ered. This scerves to provide the decisionmaker with a
body of information which is helpful in making a decision
at an carly phase in the acquisition process. Continual
updating at major decision points would help confirm the
development of the most cost-effective weapons.
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In the cases reviewed vwe found that some weapon system
cost-effectiveness studies were comprechensive and provided
the type of information on aspects needed for decisionmaking.
However, wo found also other studies which lacked objec-
tivity and vhich appeared to be designed to support the po-
sition of the advocating service in that

--known alternatives werc excluded from the study,

--stated assumptions were too restrictive or were not
completely valid, and

-~available data on alternatives were not considered,
and as a result, incomplete studies amounting to
misleading information were furnished for decision-
making.

We found further that studies were not updated to con-
sider such program chariges as

--availability of actual performance data at variance
with predicted performance data,

~-major cost or quantity changes, and
~-major changes in initial study assumptions.

We suggested that the Secretary of Defense emphasize
the need for cost-effectiveness studies and clarify their
roles as formal documents supporting development concept
papers at each stage of decisiommaking in the selection of
specific weapon systems. When two or more services are
competing for a weapon system, O0SD should arrange for inde-
pendent cost-effectiveness studies impartial to the service
proposals.
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Departiient of Defense Instruction (DODI) 7000.2, Per-
formance Measurement for Selected Acquisitions, was promul-
gated by the Assistant Secrctary of Defense (Comptroller) on
December 22, 1967, 1t is intended to provide the criteria
for contractor reporting of valid and up-to-date data for
measuring progress agfainst cost, schedule, and technical
plans. From the time it was issued, DODI 7000.2 has been
implemented within the services with varying degrees of en-
thusiasm. The Air Force has made substantial progress in
implementation, and the Army and lavy are beginning to make
progress.

Questions concerning interpretation of basic criteria
provided in the instruction were major contributing factors
to the services' failure to make better progress. Other
problems involve the implementation and validation process
on a plantwide basis, validation of major subcontractors,
joint wvalidation by all procuring agencies, defining measur-
able. effort, and evaluating technical performance progress.

Adequacy of criteria established
for program perroriance Leasurement

The criteria of DODI 7000.2 provide the basis of deter-
mining whether contractor managerment control systems are ac-
ceptable. With one exception, the lack of criteria related
to technical performance measurement, we believe the criteria
provided in DODI are adequate for this purpose.

The DODI criteria have bteen designed around cost and
schedule nanagerent and have generally excluded technical
periormeance measurenient because acceptable criteria have not
vet been develorod. Hilitary standard-499, dated July 17,
To0y, contiine torionical porformance measurcment criteria
vhich were approved by DCD for application on a test basis.
These tests are centinuing but have not been approved for
usc on all systems. Ve belicve that DODI is a significant
improvement over past practices of controlling on the basis
of funds expended, without the ability to measure related
work units acconplished.
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Status of iwvplementation efforts

During the period April 1969, vhen the first contractor
activity was validated by the Air Force, to February 1972,
the services approved cost/schedule control systems criteria
implementations of 25 contractors at 36 of their locations
vherc work on major weapons was being performed. Of the 78
weapon systems discussed in chapter 5, 16 were validated as
meeting the requircments of DODI 7000.2.

In total, 19 of the systems approved to date were on
Air Force contracts. The Navy validated three contractors
and has cfforts underway at six locations., Systems in use
at three Army contractor locations have been validated, and
systems at 14 other locations are currently recommended for
validation. In addition, the Army has nine more validation
efforts in process. '

Other problem areas

RBaseline maintenance

One of the basic features of the DODI criteria has been
the employment of a firm baseline that enables the contractor
and the Government to measure cost and performance progress.
By maintaining a firm baseline, program status can be pre-
sented in terms of contractual costs and contract value can
provide the baselines from which accomplishment is measured.

We noted that, on three programs vhere performance
measurement systems had been validated (F-14, S-3A, and B-1),
firm basclines were not maintained. 1In the case of the Navy
F-14 and S-3A programs, cost variances being reported are
not rclated to the contractor's original budget and have the
effect of minimizing the extent of roported cost variances.
Contractor program planning and control personnel indicate
that they consider the Ilexible budget baseline presently in
use to be a more realistic measurcment of performance.

On the Air Force B-1 program, performance is measured
against a short-range budget and the contractor does not use,
or attoumpt to use, the time-phased total contract plan for
performance measurement.  The rationale given to us by con-
tractor officials for this is that they belicve it is
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difficult to make realistic time-phased estimates for gen-
eral work tasks that are not defined in enough detail to
warrant assignment of budget and schedule during the early
stases of a development contract for a sophisticated weapon
system,

Use of approved performance manageinent systems alone
will not prevent overruns or ensure achievement of schedule
or technical goals. Through proper surveillance by the
Government, such systems should provide early identification
of problens related to cost and progress and should enable
alternative or corrective action in the early phases of a
program. ~

Technical performance measurement has been recognized
as a troublesome area. Until some way is found to more
closely relate technical performance achievements to cost
and schedule, emphasis should be placed on ensuring that
sufficient critical technical milestones are included in
contracts and achievement ensured through a comprehensive
test and evaluation program.

TESTING AND EVALUATICH IN
ACQUISITIOJ MANAGENEN

The Deputy Secretary of Defense has enunciated, since
July 1969, a series of policy statements setting forth the
fremevork for an improvel acquisition process, including
such gools as reducing the extent of concurrent development
and production. However, we observed a number of instances
vhere decisions were made to advance weapon systems to some
stage of ‘production before completion of adequate testing.

Each of the threc scrvices has longstanding policies
that require the completion of enginecering testing before
poocvrtiesc b o tins, but these poliecies have been frequently
vaived.  lov instance, the Army has such a policy, but it
also provides for waiving the policy to begin limited pro-
duction because certain exceptional circumstances exist
(i.c., urconey of need and low risk)., Most, if not all, of
the major weapon systems procured by the Army in recent
yeoars have Leen procured undovr this waiver.  Similarly, the
MARK 48 torpedo, tha F-111 aircraft, and a number of other
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weapon systems in the Navy and Alr Force have entered pro-
duction under waivers to the overall policy.

‘We also found that:

--The practices used in establishing test objectives
were gencrally adequate; however, most weapon systems
did not have adequate test plans.

—-The test plans generally were unduly optimistic and
success oriented and allowed no provision for alter-
native positions or time for repair, if needed.

~--Test and evaluation was not accomplished quickly and
effectively.

--Test and evaluation procedures and associated termi-
nology varied greatly among the services.

~--Complete and valid test data was not always available
for consideration by decisionmakers at the key deci-
sion points.

We suggest that DOD policies and practices regarding
testing consider:

--Adequate controls over granting any waivers from
required testing and evaluation.

~-Completion of appropriaté testing and evaluation
priar to key decision points in the acquisition
cycle,
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CUAPTER 5

SYSTEM ACQUISITION STATUS

In our review this year we analyzed the status of 78
major acquisition systems. One of the systems we reviewed
(ULMS) has not yet been approved by the Sccretary of Defense,
and no program cost estimates have been provided to us. The
estimated cost of the remaining 77 systems has increased
about $28,7 billien from the cost anticipated in the plamning
estimate to current estimate through completion. It has in-
creased about $13.4 billion from the cost anticipated by the
development estimate to current estimate through program con-
pletion, '

As reported in the SAR system, these cost changes are
not cost growth in the sense of measuring cost increases for
identical programs from initial baseline to current estimates.
Rather, they are the net of a great number of changes, in-
cluding inflation, cost estimating, quantities, weapon sys-
tems capabilities, and schedules. 1In effect, the SAR re-
porting system does not readily identify pure cost growth,
i.e., increased costs in constant dollars for programs.
Highlighting such increases would emphasize the need for im-
proved cost estimating,

A summary of program cost estimates for these 77 sys-
tems is shown in the table below. The detail for each sys-
tem is shown in appendix I.

. Swraty of Program
Cost Estimiter an of June 30, 1971

Qurrent
esti~ate
. Mster Planaing  Develot ent through Total
of extirate estl «we Cost chinges progran cost
sroers liate ) Wt ) tote 1) Other  corplerion {note ¢
(willions)
Aray S 8170037 § 18,1405 =52,775.2 $9,33.6 5 20,809 § 21,55 3
Ny EE] Joeadlh 45,0 .1 —asl.t 6,71 8" R LN | 53,410
At b oree 17 30,5 Wity -4 791,3 9,7...8 50, Yo 55, 3404
Dote o O -
maafcaty o0
Ageny G118 208 - 1.8 2.8 PRLLS
Total PR K TS M SO T S A SOTLELL U S102,60 .00 S130,.7 2.8

a .

For the © progr s with only a dove’spoent ot a pl uming estimite, we hive rade toth estimate.
the sares 3 jrevers distortorn Botween the » 3 (It these colem,

h'h- AT v [T .

she ot P e st et st the it terance Fetween the developrent estirates and the re.
ported oot throneh pro, vy corplet o,

e dude cadarr il prsenrcte e ot
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SYSTiM COST EVPERIENCE

In past reviews we found that there had been consider-
able changes in the cstimated cost to complete a program as
it woved through the acquisition process, Present SAR in-
structions provide for classifying cost changes into nine
catezories of cost variance, An analysis of the changes oc-
curring during fiscal ycar 1971 alone, as shown by the SARs,
clearly illustrates the great amount of change that does ex-
ist, For the 46 systems on vhich information was available
at Junz 30, 1971, we found that cost changes totaled
$30.8 billion in fiscal year 1971. These changes are ana-
lyzed below by type of change and by military department
and are discussed in detail in subsequent sections of this
chapter,

Analysis of Cost Changes in Fiscal Year 1971

Change during
fiscal year

Type of chrnge Army " Newy Ar Force 1971
(millions)
Total quantity
decrease--net §__512,6 $10,4€0.5 $._239.4 $11,212,5
Other changes:
Engineering § 167.5 $  702.2 $ 744.1 $1,613.8
Support 167.7 445,5 516.8 1,130.0
Schedule 156.6 924.2 364.7 1,445.5
Fconoric 1,326.9 1,251.3 1,598.3 4,176.5
Estirating 295.8 Z,887.0 2,287.1 5,469.9
Sundry 66.5 561.0 1,926.2 2,553.7
Unidentified - 2,296,4 - _2,296,4
Total other
changes 52,18 .9 S.:C". 067.6 $1,437.2 $18,6835,8
Number of sys-
tens 11 24 11 &6

Yotes:

1. The above datn represents total chances {(Iincreases and decreases),
other than quantity, wiich eccurred in fiseal year 1971 on 46 sys-
tems for which we have corparable data.

The above tyvpes of ctances were oricinally adopted by GAQ on advice
of O pvopro vr el trications of the cagses or rwﬁaons for
changes, f1ter several reviews on this basls, ve bave conecluded
that, dn tic future, rae specific analvsis of changes will result
in inproved clussiticcticn, of the banlec caunca.
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Our analysis of cost changns of weapon systems on SAR

at June 30, 1970, and June 30, 1971, is graphically shown
on the folloving page.
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Quantity chenges--$§11,212.5 million

Continued cost growth and the need to stay within the
established budgetary limitations resulted in a significant
reduction in the number of units to be acquired for many
major systems. The effect of these quantity reductions is
to obscure program cost growth and sometimes performance
capability and to increase the unit costs of the remaining
units to be acquired.

Quantity changes on Army systems amounted to $512.6 mil-
lion which was related mainly to the SAFEGUARD program and
which was attributed to deleting area defense from the pro-
gram.

Quantity changes on Air Force systems amounted to
$239.4 million which was related to the B-1, F-111, and
MINUTEMAN III systems. The changes were attributed to a
reduction of B-1 flight test aircraft from five to three,
deletion of MIKUTEMAN ITI research and development and pro-
duction missiles, and termination of aircraft on the F-111
program.

The greatest quantity change, $10,460.5 million, oc-
curred on Navy systems. During fiscal year 1971 the Navy
reduced the DLGN-38, LHA, DD-S63, F-14, and PHOENIX programs
by nearly $9 billion through quantity reductions. In addi-
tion, our eanalysis indicates that the SSN-688 had a quantity
decrease of $1.5 billion from last year. However, this indi-
cated quantity reduction is the result of a change in base-
line, and actually the SSN-688 procram had a quantity in-
crease of about $900 million in fiscal yecar 1971. The only
other Navy program to show an increase in fiscal yecar 1971
was the A-7E aireraft which had a quantity increase of about
$315 million.

Fooincoring chonees--$1,613.8 million

An alteration in the established physical or functionel
charactecistics of a systom is called an engincering chanco,
Inicomplete deseriptions of initial performance specifications
and coanees required to bring systom performance up to ox-
pected standavds have resulited in substantial engincering
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changes. The three military services reported engineering
changes of $1,613.8 million for 46 major acquisition systems
in fiscal year 1971.

The Army reported engineering changes of $167.5 million
primorily attributable to exnected savings based on MBI-70
vehicle design austerity and increasea cost for the CHEYENNE
due to changes in the night vision system, system modifica-
tions, and related TOW development effort. The Navy and
Air Force reported enginecering chanpes of $702.2 million
and $744.1 million, respectively. The Navy changes are pri-
marily related to sonars, electronics communication, and
test equipment for the DE-1052 and to a need to deliver DLG
nodernization ships which meet the latest specifications
for operability. The Air Force reported enginecring changes
vhich are attributable to increases for design evolution on
the B-1 aircraft and to decreases on the MINUTEMAN II and
I1I due to deletion of equipment end cost refinements for
force modernization and reduced systems engineering and
technical direction.

Support changes--$1,130 million

Support changes involve such items as spare parts, an-
cilliary equipment, warranty provisions, and Government-
furnished property and/or equipment. During fiscal year
1971 support changes reported by the three military services
totaled $1,130 million.

The Army had support changes of $167.7 million pri-
marily relatcd to the SAFEGUARD due to revised spares re-
quirenent, addod equipment, and MBT-70 systems for product
ensuronce, maintonance dngineering, testing, and parts.

The Hovy had changes of §445.5 nillion primorily related to
the 8-3A for costs associated with VAST progremming, crew
position trainers, and wiscellancous support; to the P-3C
for cost due to a revised investment spares requirement;

and to the VAST-247 for special support equipment for onsite
maintenance and basic spares program. The Air Force had
changes of $§516.8 million related to decreases for MINUTEMAN
IT1 due to reduced support at the western test range and to
reductioas in support itams, such as. ground support equip-
nent data ond moeditications, and increases for the F-111 due
to a reassessment of the program cost of support items.
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Schedule changes--51,445.5 million

Schedule changes reflect adjustments in the delivery
schedule, ccompletion date, or some intermediate milestone
of development or production. The three military services
reported schedule costs chonges of $1,445.5 million for 46
major acquisition systems in fiscal year 1971.

The Army's schedule changes of $156.6 million are pri-
marily attributable to the SAFEGUARD as a result of stretch-
out costs resulting from a longer deployment period. 1In ad-
dition, the Army had some minor schedule changes in the
LANCE, DRAGON,and TACFIRE systems. Air Force schedule
changes of $364.7 million resulted from a stretchout of the
B-1 production rate and funding constraints end a production
rate slowdown of the C-5A4 from three to two aircraft a
month. The Navy had the biggzst schedule change of
$924,2 million. This change is attributed to a redirection
of the F-14 program, to a revised fiscal year production
buy of the PHOENIX missile, and to the A-7E system because
of program stretchout and an invalid cost quantity curve.

For reporting purposes identifying such schedule ad-
justments is important. Our findings indicate that such
adjustments are indicative only of other fundamental prob-
lems. Schedule changes, as such, are not a primary cause
of cost growth but are rather the result of a management
weakness or mistake. -
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Economic chanres.-84,176.5 million

Economic chances reflect the influence of one or more
factors in the economy. Included are specific contract
changes deriving from econonic escalation and changes in
quantity--chanping program estimates to reflect a revised
economic fo*ec“st or changing actual contract quantities,
The reported cconomic changes for 46 systems in fiscal year
1971 was $4,176.5 million.

Such systems as the SAFEGUARD, SAM-D, and MBT-70 account
for most of the Army's economic change of $1,326.9 million
in fiscal year 1971. The Navy's DD-963, S-3A, DLG modern-
ization, DLGN-38, and SSN-637 account for most of its
$1,251.3 million cconomic change,

The Air Force had the largest economic change,
$1,598.3 million, related primarily to the B-1 due to
revising the program estimate from fiscal year 1970 dollars
to then-year dollars and to the F-111 to provide for esca-
lation to complete the current program,

Estimatine chanres--$5,469.9 miliion

Estimating changes in a program or project cost are
due to corrections and refinements in earlier estimates.
In fiscal year 1971 the total reported estimating change
for the 46 systems was $5,469.9 million,

Army changes, amounting to $295.8 million, related to
SAFEGUARD for program increases and refinement and revision
of previous estimates and to the MBT-70 program for advanced
production cngineering and increased testing support.

The Air Force had estimating changes of $2,287.1 mil-
llon ro]atod to a rovised program cstimate of the C-5A, to
th 111 bocan o of conte ooy pvice inereases, to the
SnAJ as a result ol the dciinitization of the productlon
contract, to the MINUTEMAN III because of a deletion of
missiles and program adjusiments, and to the B-1 program
as a result of revised past estimating methodology.
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The Navy had an estirmating change of $2,887 million
attributable princrily to the MARN-48 program due to progra.:
reductions and revisced progran estimates based on the awaid
of the production contract.

Sundry clionees--$2,553.7 million

Sundry changes provide for all other miscellaneous
changes vhich occur during the acquisition process. These
changes would include (1) unpredictable changes, such as
acts of Cod, work stoppaze, and chanzes to Federal and State
laws, (2) contract performance incentives changes resulting
from contractor performances' being different from those
predicted, and (3) changes due to contractors' actual contract
costs'! being over or under anticipated contract costs, but
not attributable to any other category of cost growth. 1In
fiscal year 1971 the three military services reported cost
changes of $2,553.7 million on 46 major-acquisition systems.

The Army had changes of $66.5 million as a result of
converting the CHEYEKRN:E contract to a cost-reimbursable
type and adjusting a contractual cost for the SAM-D missile,

The Air Force had sundry changes of $1,926.2 million
primarily related to the reclassification of MINUTEMAN
rebasing costs, to MINUTEMAN III force iodernization, and to
the MINUTEMAN II upgrade silo program.

The Navy had sundry changes of $561 million related to
management problems, restoration costs of a submarine and
underestimates on the SSN-637 program, contractor claims on
the DE-1052, and contractor overruns on the PHOENIX missile.

L 4

Unidortifiod changes--82,295 4 million

Our report last year showed that, for certain Navy
et Tl ernadotive variance analveois and tho var fance
anoivols changes since the previous reporting period either
hid not been provided or were not complete, For this reason
cost chanpes totaling $§2,2956.4 million were not allocated
specifica?ly to cost growth categorics. Our review this
yvar shoved that the Navy had corrected this matter and
allocated all cost variances to the nine cost categories
catablichod for the SAR system,
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SYSTIM SCUHERULY TNPERTLNCE

Schedule changes reflect adjustments in delivery dates,
completion dates, initial operational capablility dates, or
other major progran milestones., GAO findings have indicated
that schedule variances are not the cause of program problems
but are rather the result of technical, financial, or other
manacement problems, We found that the reasons most fre-
quently cited for schedule slippages are technical develop-
ment and production problems, funding problems, system
design and contract changes, overly optimistic original
schedule estimates, program stretchouts, or late availability
of Covernment- or contractor-furnished equipment.

A key schedule milestone is the initial operational
capability (IOC) date, The ICC date is normally established
by a military service as the time when the capability of a
new system is required to gounter a specific enemy threat or
to provide another essential need of the military service,.
It is essential that schedule slippages and the rcasons for
slippages be identified as early as possible so management
can make prompt decisions,.

The following chart shows schedule slippage between
the planned I0C date and the current estimate of the IOC
date at June 30, 1971,
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The justificztion for selecting a particular major
defense system to fulfill a need includes analysis of many
existiny and alternative -capatilities and the establishment
of a rclative priority of need. In establishing the capa-
bilities required of a new system, it is important that
clear performance ;oals te defined early in the development
process, The achlizvement of performance goals is dependent
on the solution ol krown end unknown technicel theories and
concepts. The successful development of a major defense
system is most liwvely to depend on solutions to technical
unknovns or changing techniques between stated operating
requirenents, engineering design, and cost considerations.

In our revievs of major defense systems, we have found
that the reasons for significant performance variances fall
into three principal cateﬁories-(l) desire to upgrade per-
formance and reliability as technological advancenments are
recognizaed, (2) inaccurate or overly optimistic estimates
of performance, and (3) changed design to increase capability
and/or to correct ceficiencies. However, this is not to say
that system perforzance characteristics, once defined, must
never be changed. For management to be effective, it must
be kept apprised of unanticipated technical unknowns and
their potential effects on a system's performance in order
that proper change anzlyses can be performed and up-to-date
decisions can be made.

NN
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CHAPTER 6

SELECTED /C0UTSITION RZPORTING SYSTEM

Qur initial review of the SAR system was undertaken in
- Aupust 1969, end the results were published in our report
"Status of the Acquicition of Selected Major Weapon Systens!
(B-163058, Yeb. 6, 1%70).

In that report we concluded that the SAR system, in
concept, reprisented a meanineful management tool for measur-
-ing and tracking the progress of major acquisition systewns.
Like any new reporting system, the SAR system had some seri-
ous shortcominzs and improverasnts were essential. We found
that SAR hed {ailed to show such significant matters as (1)
a comparison of technical performance actually demonstratcd
with that specified in the contract, (2) the status of key
subsystems essential to mission accomplishment, (3) costs
incurred in relationship to the costs that should have been
incurred, (4) significant pending decisions that may have an
impact on the program, and (5) a comparison of quantities
delivered with those scheduled to be delivered at the same
point in time,

DOD--in an attempt to improve the format, content, and
data in SAR~--revised DODI 7000.3 in Dacember 1969 and again
in June 1970.

Our second review of the SAR system was undertalen in
August 1970, and the results were published in our report
"Acquisition of Major Weapon Systems'" (B-163058, Mar. 18,
1971). That review confirmed that improvements had been
made since our first report was issued but that some improve-
ments were still needed., We concluded that SAR still did 1ot
(1) contain a swrmary statement regarding overall accept-
ability of tlo system for part or all of its mission, (2)
recognize the ralationchip of other weapon systems comple-
rontcry to the subtijcet svyetem, or (3) reflect the current

~ - . N A s
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RESTUTAS OF CUPRTNT REVIEW

Over the past 18 months the SAR system has been in-
crearinly aceeonted throushout DOD as a useful management
tool., Thus SAR hos changed fron a report used to monitor
progress of sclected major acquisitions to a comprehensive
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sunmary status report for management within DOD, The wide
acceptance of S2&R as a key manasement report is a significant
achicvement in iteelf, and our reviewr this year was directed
at evaluating SAR {rom the standpoint of its value to man-
agement,

In August 1971 we initiated our third review of the SAR
system. This roview showed that DOD was continuing to im-
prove the SAR system. Two principal problems identified
related to changing baselines for measuring progress and
credibility of cost estimates. Their effect on management
decisions is discussed below.

Need to report static basclines

To accurately evaluate the progress of a major defense
system, it is essential to have a static baseline from which
changes can be measured and evaluations can be made, VWhen a
system is initiated in the acquisition process, DOD estab-
lishes a planning estimate in SAR as the baseline from which
progress is to be measured. However, this baseline is dropped
from SAR vhen the system moves into development. From then
on the development estimate becomes the baseline for manage-
ment analysis purposes. The development estimate for cost,
schedule, and performance characteristics is to be that es-
timate which is approved by the Secretary of Defense author-
izing the program to move into full-scale development. Once
the development estimate is established, it is not to be
changed unless specific permission is granted by the Assistent
Secrctary of Defense (Comptroller). A change to the baseline
tends to obscure important data requiring management actions
subsequent to bascline setting. v

The acquisition process covers a time span of many years,
and the managcoment within DOD chances from time to time.
Vo, it icoooiire Yoot that prer or baselines be es-
tablished and maintained so that menagement can alvays eval-
wate the progress of the program and can make proper deci-
sions,

The first WARRLER SAR was not prepared until June 30,
1971, altheush the Navy had been buying the aircraft for
some time.
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The HARRIER program did not follow the normel acquisi-
tion process since it represented an off-the-shell procurc-
ment of an existing aircraft, Procurement was initially
approved by the Secretary of Defense in September 1968, and
_the first production contract was awvarded in December 19C%,
In the appropriation hcarings requesting funds for fiscal
years 1970 and 1971, the program cost was estimated to be
about $385 million. We believe this estimate represents tha
program estimate at the time the Secretary of Dcfense approved
the program and should be shown in SAR as the bascline for
tracking the progress of the HARRIER. However, the June 30,
1971, SAR uses a January 1971 estimate of $503 million as thz
baseline., As a result of using this Januvary 1971 programn
estimate, SAR will not disclose to managsment the program
cost changes or the reasons for these changes which have oc-
curred since the Secretary of Defense approved the progran
over 3 years earlier.

Need for complete and realistic cost estimates

The acquisition of a major defense system is a highly
complex opecration which involves a substantial long-range
comnitment of future expenditures. As discussed in chapter 4
of this report, accurate, complete, and realistic cost esti~
mates are essential in evaluating the progress of major de~
fense systems and in making decisions on the system's future
progress, We found that the most common reasons for incom-
plete and unrealistic cost estimates on SAR are (1) a lack
of complete program definition, (2) overoptimism on the part
of progrem personnel to perform tasks and solve problems,
(3) the uncertainty of the effects of economic and world
political factors on a system during the long acquisition
process, and (4) a requirement for current estimates to com-
ply with budgetary documents.
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CONCTIESIONAL VISIRILITY OVER
MATOL DEFSS ACLULSITICN

The effectiveness of the Congress in reviewing and con-
sidering bul,ct proposzls and contract awards for procuring
weapon systems is directly proportional to the adequacy and
tineliness of information upon which it is to base its judg-
ment. The Congress has stated that its need for such infor-
mation on a recurring basis is a direct reflection of the
frustration it has expcrienced in being surprised by cost
overruns.

Reguirements of section 506

In making its judgments on DOD requests for funds for
major defense systems, the Congress gets information from
numerous sources, such as hearings, .congressional authoriza-
tion data sheets (submitted annually for the past 3 years),
and SARs (submitted quarterly). However, the Congress has
stated that these reports either have been too late or have
been lacking in sufficient detail to satisfy its needs. To
improve this situation the Congress included in Public Law
92-156, dated November 17, 1971, section 506 which requires
the Secretary of Defense to submit annual reports, starting
in 1972 on development schedules and procurement schedules,
then in 1973, including data on operational testing and
evaluation for weapon systems for which procurement funds
are requested. In addition, supplemental reports are re-
quired to be submitted 30 to 60 days prior to awarding a
procurement contract.

-3
DOD's commlinnce with section 5056

DOD has responded to section 506 by formalizing and
adding inicrracion to the congressional data sheets {orwarded
to b o o0 iy T vw fov eneh mojor daTorae svstem for
which procurcr.ent tunds are reguested.  1n January 1972 coun-
gressional data sheets containing development and procurement
schedules, together with year-by-yecar funding information,
were submitted to certain congeessional committeces for some
/0 major dovense systems.  Also, a procedure was recently
established by BOD to submit & supplemental report to the
Congroess ot less than 30 and not more than 60 days lefore
awarding a contract or exercising an option in a contract
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for the procurement of a major weapon system. DOD is in

the process of formalizing requirements to incorporate oper-
ational test and evaluation data in the congressional duaia
shects and expects to have this data in its January 1973
data sheets.

Observations

There is a need to reassess the criteria for including
weapon systems on SARs and the number of systems for which
the Congress should receive status-type information.

In response to our request, DOD assembled a listing of
major defense systems as of June 30, 1971. This list to-
taled 141. However, as of June 30, 1971, 52 systems were
reported on SAR and only 37 of the 52 were sent to the Con=-
gress. Major weapons are considered for SAR reporting if
they meet certain dollar guidelines or are designated for
coverage by the Secretary of Defense.

We believe a dollar criteria for including a system on
SAR is not encugh. One additional criteria could be to re-
“port the cost, performance, and schedule status of a complete
weapon system by including all subsystems within the systen.
For example, the AX and B-1 SARs could contain data on arma-
ment &nd avionics subsystems and the DE-1052 SAR could ine-
clude data on ship subsystems. This type of reporting would
provide more comprehensive reporting and would also provide
management with a better basis for evaluating complete sys-
tems.

Regarding the type of information which is of vital
interest to the Congress, both SAR and congressional data
sheets contain pcrtinenr information. Section 5006 certainly
will icprove this information. However, as the Conoress hus
stated, it is interested in being provided with concalicd-t -4
Govelorioonl il test data before key decision points, such
as the 1h1t1al major procurement award of a system.

It is our belief that there will be =ome gaps in the
testing information which will be providad to the Congress,
For instance, there is no provision for the Conpress to be
advised, oitlor in 8AR or in congressional data sheots, on
all testing and evaluation which occurs prior to the
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production phase of the acquisition process. It is our

understanding that the congressional data sheets provided by

DOD will contain information on operational testing and

evaluation only for systems which are in production or which
_are ready to enter production.

GAO intends to continue work in these areas in coopera-
tion with DOD to assist the Congress in obtaining the infor-
mation required to exercise its authorization and appropria-
tion responsibilities.
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CHAPTER 7

GENERAL OBSTRVATIONS, CONCLUSIONS,

AND RECOMMENDATIONS

The stages of development in the acquisition process of
the systcins we reviewed during the year did not provide an
opportunity to look at all eritical management actions, but
our overall assessment supports our previous observation
that certain areas remain particularly troublesome. In-
cluded are stebility of prosrems and organizotion for pro-
gram nanagement, which we also discussed in last year's re-
port.

As previously reported 0SD and the services had insti-
tuted improvement programs that, when fully implemented,
should lead to better management. DMore than 2 years have
passed since these programs started, but measurable progress
is difficult to assess. Those problems we reported last
year, insofar as we can see, continue to plague management.
These include compromised performance, delayed availability,
and increased costs.

General observations on the matters we have studied,
conclusions we have drawn from that review, and our recom-
mendations follow.

PROGRAM STABRILITY

Althoush it may be too early for the influence of DOD's
revised PPES system to be felt, we find little evidence of
any sicnificant progress in lmnlowgurln" this system at the
service level. Stability of programs is highly dependent
on st~ proeram direction and on CLfCCTlVO onlly roquire-
el ) ooy . tiee € e coasicerabtle oevidonoe that woeopgoen

systows are conceived and justified as 1ndcpcndcnt sy stems,
and history shows that such systems are subjcct to substan-
tinlly greater instability in requircments.

Chanees to weapons proprams are related to delivered
proaucts (hardwore), and these chances were not consistent
with original statements of need or with earlier indica-
tions of the inportant relationships between one system and

‘ 54 BoST UOCumcivl AVAILABLE
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another, There ic a cuestion whether, in the conceptual
stages, attempts zre made to establish clearly the precise
use to which the weapon will be put or the impact of one
weapon proposal on other programs and on the total force
structure of a scrvice.

Other rrasons for progzram changes are the increasing
cost of the item itself or the nced to make funds available
for a nevwer systen just coming into development as a result
of the possible ceiling on dollar resources.

Changes in weapon system development are inevitable,
but in view of the fact that the dynamic changes involving
systems represent, to a large degree, a matter of judgment,
checks and balances become imperative.

This situation becomes even more critical since in
many cases there was no clear indication that the changes
vwe saw in weapon system development vere related in a major
way to a changing threat.

Last year we talked about the possibility of program
managencent's evolving along mission lines--acquisition plan-
ning that thinks of weapon systems as components of a larger
mission system in terms of their being available at the
same time and working together. DOD is currently working on
the development of a total-force concept in which the men
and equipment of cach service are used most effectively.
These are steps in the right direction.

Recormiendations

We reccommmena that tha Secretary of Defense take action
to supplerment tho chenges made to date by ensuring the ac-
complisinont of:

1o A coniin ricorons antlyais (occompanied, whore
possible, with LUsL data) of the needs of new weapon
systems and the use to which they will be put.

2. A carcful analysis of the impact of proposed nceds
on the nanpover and dollar resources of the total

force o5 well as the implication to the plans for 5
the useiuliess of the equipuwent already in the in- i
ventory. ;

Biot UUUUMEW AVAILABLE
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3. Continuing COuf-Cff@CthCnPQJ studies of proposed
neads versus alternative solutions and of major
changes subsequent to initial system development
approvals.

4. The inclusion throughout the acquisition process
of a properly structured process which makes trade-
offs between different means of fulfilling a func-
tion.

ORGANIZATICH » STAFFING, AND PROCEDURES

There are major differences within the three military
departments in the organization, operation, and staffing of
the progran management offices that are charged with the re-
sponsibility of acquiring major weapon systems. Although
the differcnces in military rank, organizational levels,
and numbers of people are fairly apparent, the differences
in actual authority and operating decisionmaking powers are
more significant but less apparent.

Althouzh the project management concept has evolved
into a fairly precise and highly effective method of ac-
quiring major weapon systems, implerentation of the concept
has been less than effective. Systems selected for project
management appear to have been based primarily on total re-
sources involved, rather than degree of technical risk, ag-
gressive management, and/or system interface and integration
that is necessary. Similarly, the relationship of one weapon
system to another, the relationship of interdependent systenms
and subsystoms, and the role of a weapon being acquired in a
total capability do not secm to be part of the selection
criteria.

Once o system is selected for project management, there
ave inhorevt technicsl, system interface, and cconomic prob-
Yerooor on onitude 1o cn.-ion‘c Y prosTel narer.  His
job becomes inordinately more difficult when he encounters
orpanizational protlems, functional disputes, and procedural
delays.

We seo evidence of considerable progress in improving
the projcct manywger's stature and training--further progress
can now be achiceved in his operating environment. We
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believe it is not practicable to create a model project
manager structure that will fit automatically every major
weapon accquicsition, but we are convinced that the manage-
ment structure for cach ccquisition should be tailored to
that particular program.

This would entail easing the constraints on the project
manager's decisionmalking power, and to that extent the
organizational laycring problem should diminish. Clear
lines of authority and responsibility have to be drawn to
permit rcalistic decisions on balanced staffing between
activities that are projcct managed and functionally managed.

Recomnendations

We recommend that the Secretary of Defense and the
military services reexamine the criteria by which projects
are selected {or project management. For those acquisitions
selected under that criteria, the functions that are to be
performed by a particular project manager and those which
are not, on a case-by-case basis, should be spelled out more
specifically in each program or project manager's charter.
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COST ESTIMN'TING FOR NMMIOR ACQUISTITIONS

Realistic cost estimating is a valuable tool availabl:
to both the Congress and agency management for program se-
lection, evaluation, and cost control during the waapon
system's acquisition process. Previous CAO reports have
shown that estimates of the cost to develop and produce a
veapon system arce freguently understated for a number of
reasons, A considerable amount of the cost growth related
to the acquisition of weapon systems is gnrectly attributed
to un?calisth cost estlnatps. Ih; two overriding factors
gggglgkgngfs of ¢ nlan stating what should be done nd in-
ad~guate docﬂ“*ntabloﬂ on what was done and how and why it
was done.

We believe that, without these two essential ingredi-
ents--a plan and a record of actions--it is virtually im-
possible for management to intelligently select proper sys-
tems for development and then to control those systems and
manzge the total acquisition process.

Ve recommend that the Secretary of Defense develop and
implement DOD-wide guidance for consistent and effective
cost-estimating procedures and practices particularly with
regard to (1) an adequate data base of readily retrievable
cost data, (2) uniform treatment of inflation, (3) an effec-
tive independent review of cost estimates, (4) more complete
documentation of cost estimates, and (5) dependable program
definitions. The Secretary concurred in these suggestions
and advised us that several programs were currently underwvay
to improve this cost-estimating process.

TESTING AMD EVALUATICON IN ACCUISTTTICH MAUACTAMENT

Testing, another key managemont control in the acquisi-

W2

3

Lione preconn, srovidos vinlild Lj SVOLD QIO Tl UGG Gaw O
ables managenent to make informed judgnents on the prosress
of weapon develosmant., Our study revealed no uniformity of
proccdure or universally accepted terminology in the test-
iry arca.  In those arcas vhere vavious teosting procosses
had Leen estaeblished, there were so many approved deviations,
Lrvitutions, waivers, and examples of spucial circumstance:
that o concluded that Lhcre wvas a neced ior better

PPN
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understanding of the basic theory and application of testing
in DOD,

We believe 05D needs to examine the services' criteria
for grﬂrtinv exceptions to the overall policy with a view
to reducing this practice.

05D feels that the new guidelines set forth in its
rr

July 1971 DODI 5000.1 on the acquisition of major defense
systens will go far in minimizing problems of the past.

Recomuzndations

We recomnend that the Secretary of Defense develop and
implement DOD-wide guidance to provide that (1) appropriate
testing and evaluation be completed prior -to making key deci-
sions and (2) adequate controls be set over the granting of
any waivers from required testing and evaluation.

COST-EFFECTIVENESS STUDIES

Cost-cffectiveness studies are one of the techniques
used in reaching decisions as to which among several compet-
ing weapons systems is more likely to achieve a predeter-
mined mission goal at the lowest cost. The overall goal of
such studies is to assist a decisiommaker by arraying signi-
ficant factors to help in identifying a preferred system
among the alternatives. :

The selection of the specific base line for a weapon
acquisition program from the available options must depend
on the type of comparisons which the cost-effectiveness
techniques can preovide. These are essentially paper analy-
ses wvith linitations vhich can be alleviated only as the
weapon progresses in definition.

Seoa rorvty o7 our voaviev, ve oarve convinceed of the
definite uvciulineus ol cost-girectiveness studies. Ve be-
licve the greatest advantage of the cost-cffectiveness tech-
niquo is that it torces advocales of a weapon system to
examine in depth factors to be considered in making the de-
cision end that it provides the decisiowmanker with a body
ol knouledre wonich way otherwise be unavailable.  From wvhat
we obrerved sound infermantion was not availuable in a number
of instances.

Btg ! UU@UM&N[ AVH&LHBLE 39




PERFORMANICE MEASURTYTINT ™02 SEIDCTID ACOUISTITIONS

A fundamental responsibility of managers of major weapon
systems in DOD is to ensure thet visibility of the contrac-
tors' prozress cn their systems is sufficient to indicate thiz
reliability of results being displayed in terms of estab-
lished cosl, schedule, and performance milestones. To
achieve this, progrem managers rust have management informa-
tion end control systers referenced to Luncllncs which will
provide early identiliceation of developing programs, One
wvay to obtain this is to compare, on a vegular basis, the
actual cost of specific work being performed with the planned
cest for that same work, DOD has been working on this for
some time, end procedures do exist for measuring program
progress,

Use of approved performance management systems will not
prevent overruns or cnsure achilevement of schedule or tech-
nical goals. Throuzh proper surveillance by the Govermment,
such systems should provide early identification of problems
rclated to cost and progress, vhich should enable alternative
or corrective action in the early phases of a program

Technical performance mzasurement has been recognized
as a troublesoire area. Until some way is found to more
closely relate technical performance achievemsnt to cost and
schedule, emphasis should be placed on ensuring that suffi-
cient critical technlcal milestones are included in contracts
end that achievement is ensured through a comprehensive test
and evaluation program,

BEST DOCUMENT AVAILABLE
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SYSTEM COST LNPIRIDUCE

Our analys=is of the estimated costs to develop 77 major
weapoinn-systoens vhich are prepared at various points in the
dovelopment cvcle shows that the current estimates through
_progran cempletion have grown 31 percent in comparison to
the planning cost estimates for these programs. This is
down from last year's 40 percent reported on 61 systems.
The decrease is attributed primarily to (1) the addition of
a nmumber of new systeoms to our revicew this year, which has
reduced the program planning base on which the percentage
connutation is made and (2) the significant number of quan-
tity decrcases on many of the 77 systems.

The latter point has been of particular concern to us
in our reviewv this year, along with the other categories into
which DOD segregates its weapon systems cost growth. As re-
ported last year, DOD instructions provide for classifying
cost changes into nine categories of cost variance and the
sepregations being made are uscful in focusing attention on
arcas vhere improvements can be made. An analysis of fiscal
year 1971 alone clearly shows the great amount of cost
changes that took place. For the 46 systems on which in-
formation was available at June 30, 1971, we found that cost
changes totaled $30.5 billion in fiscal year 197L. About
$12.2 billion is direcetly related to changes in the quantity
of units to be purchased, and nearly all of that, or
$11.7 billion, results from decreased units to be bought.
This, of course, means the unit cost of the remaining items
to be bought is increased. Not so obvious, howover, but
poerheps far more significant, is the impact of these quan-
tity reductions on intcerrelated weapons programs, all of
vhich are part of an overall plan.

This 1s not to say that cost growth or chanses that may
rosail i increase ov deaveonre to a syscaa's totaled antliei-
pated cost or the reason for cost growth is bad. In many
instances change is desired and should be implemented when
in the Goverament's interest. It does seem that the con-
sctant flucivation in the cost estimates is indicative of
sema of the serious problems which nanagement is faced with
aud which ave discucsed in this report.
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SELECTED ACOUISITICN REPORTING SYSTEM

DOD is continuing to improve the SAR system. Our re-
view was direccted at evaluating SAR from the standpoint of
manazonent. 1Two principal problems identified relate to
chansing baselines for measuring progress and credibility
of cost estirrtes. A recurring problem is what we consider
to be an unduly long delay in submitting SAR to top manage-
ment throuch DOD.  Instructions require SAR to be completed
in 45 days. DMore often then not it takes more than 75 days
beyond the closing date. At June 30, 1971, there were 141
major weapon systems in the DOD inventory; 52 were reported
on SAR. We belicve visibility on the others would be im-
proved if they also could be included in the SAR system.

Receornendation

We reconmend that the Secretary of Defense reassess the
criteria for designating weapon systems for reporting on SAR
in an effort to expand the system,
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SHMMARY OF MATOR ACQUISITIONS OF
THE DrPAFTMENT OF DEFENCE

AS OF JUNE 30, 1971

APPENDIX I1

Cnrimsted eact thren 2k cemnletieon Funds progromed through June 30, 1971

Ciut e Thohs fra, A foral hufak Prol, A Total
(millious) {millions)

Aoy (37) $ 5,714.3 § 21,293,0 & 906,7 § 27,914.0 § 3,393,1 $ 9,301.2 § 703.4 $13,397.7
Ny (99) 10,38%4.2  £4,651.4 $3an.e  77,966.4  5,751.9 26,073.5 276,8 32,102.2
v beree (18) 13,R7€.3 0 42,3012 539,1 56,776.6  B,995,2 14,8295 526.4 24,391.1
A 1 94,4 102,3 9 255.6 56.6 149.3 .2 206,

Total 141 $30,071 2 S137,467.9 §2,377.5 S172,91€.6 $18,196.8 $50,353.5 $1,505.5 $70,057.1
Nate: RUIAE--tresearch, develeopment, test, and evaluation appropriations

PROC, --procurement appropriations

Mlf--nilitary construction appropriations
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The Convptroller General

C. S, General Accounting Office

441 G Sireet, N, W,

ATTN: Xr., Hassell Beli, Deputy Director,
Major Acquisitions

Yashington, D, G, 20548

Dear Mr. Bell:

In order to expedite pur response to your draft report, "Acquisition of
Major Weapon Systen:s, ' to Le submitted to Congress, we are providing
conmunents in two parts., This letler covers our comments on the Dicest
of the report attached to this letter as Enclosure 1, I, upon complection
of the review of the entire report, we have further substantive comments
they will be submitted to you no later than 25 May 1972,

We are pleased with your everall assessment that since last year's report,
meaningful and measurable progress has been made in the management of
the acguisition process. We have carefully reviewed the report Digest and

are in general agreement with the findings, ‘conclusions and recommendations,

Because the report js based largely on data as of June 30, 197] it does not
consider steps that we have taken since that date which are responsive to
your recommendations., We have identified these and other actions that
we have taken and suggest that you consider providing this lctter to the
Congress with your final report,

Vith regard to your {irst recommendation concerncd with the requirements
planning process, we are continuine to emphasize the development and use
of the Ar.a Coordinating Paper {(ACP) which was briefly described in our
lettur response to your last year's report, In the ACP's we establish
functional mission areas corresponding to the various facets of military
opcrations and in this framework the adequacy of specific related develop-
ment progzrams is addressed. The ACP also identifies mission deficiencices
and cannt ity duplicution in the process of formulating a general plan for
oo o e et e s a0 dy e e erotion I need, We have found

thed toe tane and etrort involved n the preparation of AGP's is greater
than anticipated; however, we are confident of the usefulness of these
doucuments 1m our future planning processes, While only four ACIEs have
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Leen completed as of this time, 34 more arc in preparation,  We have also
taieh stepn to more Cdoselv relate our mission areas and ACPs to the Joint
Stritegic Planning System: of the Joint Chiefs of Stuf (JCS). All ACPs are
bemy reviewed by the JCS,  The Joint Strategic Planning System similarly
has been improved in that the Joint Llescarch and Development Objectives
Porument (JIRDOD) now develops RED objectives with indicators of

relative military itnnortance,  This revision adopts mission areas

similar to thore in 05D manavement documents which has resulted in a
close relationship boetween JCS objectives and ACPs,

ANMest of the defense systems desipnated as ”hajor" in accordance with DoD
Directive 50u0, I have project manarers assipned, 82 as of the last count,

of which approximately 25 are general/flag rank officers, While there

may be additional programs that warrant program management organizations,
we believe that most of these will be picked up in the normal Defense Systems
Acquisition Review Council {DSARC) review system, The management
structure of cach major defense system is presented at the DSARC reviews
and in some cascs major changes result, In the future the project manager's
charter will be presented for review at the first DSARC and at later DSARC's
if significant changes arc proposed,

In the area of improved cost estimating the Secretary of Defense, in
December 1971, asked cach of the Services to make independent cost
estimates, in addition to other appropriate cost analyses, on major
weapon systems at cach key decision point and to malie these estimates
available for DSARC reviews. This action was followed in January 1972
with the establishment, within OSD, of a Cost Analysis Improvement Group
{CAIG) to review the Service estimates and to develop uniform criteria to
be used by all DoD units making such cost estimates, Uuder the CAIG's
leadership, policies and procedures are also being developed to provide
a retricvable and well-documented data base upon which more accurate
cost estimates can be made.

As for the recommendation concerning a uniform approach to inflation the
Assistant Sceretary of Defense (Comptroller) has issued factors for the
treatiment of inflation throughout the DoD and the Selected Acquisition

Report {(SAR) now also requires identification of inflation factors.

With regard te DoD guidance on testing the Scecretary of “Defense has, within
the past year, issued instructions desipned to improve the organization for,
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quality of and tice tiness of nocessary test and evaluation, Continued
atte ntion will be previded to irsure that programs are adapted to these
instructions to tne degree nossinle and ac rapidly as possible, Also,

“ fo=thor attention will be viven to the matter of establishing increased

. , Coertrols wver tne granting of wadvers from required testing and evaluation,
- ‘\"}

. } As {for the adeguacy of Selected Acquisition Report coverage we believe

that the criteria of DoD Instruction 7000.3 are adequate and that the lack
of SAI coverave on any major program is from failure to implement

. these criteria, Most of the newer programs have had SARs initiated at
the approoritte tine and we will insure that future defense systems,
'mcuting the criteria, will have SAR coverage.

We appreciate the opportunity to submit these comments and hope that you
will {ind them uscful,

, N
! !//bm/ /’hmt( Q'/
Jaht S.AFoster, Jr,

Enclosure

_ BEST DOCuniEn! AVAILABLE

(LS GAQ, ¥ash., D.C.
(O





